Background {#Sec1}
==========

Aggressive angiomyxoma (AAM) is a rare mesenchymal tumor with myxoid and vascular components that usually occurs in the pelvi-perineal region of females, as first described by Steeper and Rosai in 1983 \[[@CR1]\].

AAM lesions nearly exclusively arise in the soft tissues of the pelvi-perineal region of adult women. However, uncommon cases have been reported \[[@CR2]--[@CR6]\] in which the neoplasm has features consistent with AAM but occurs in the head, neck, or lung regions.

Here, we also discuss the differential characteristics of AAM occurring outside of the pelvi-perineal region.

To the best of our knowledge, only one case of AAM originating from the liver has been previously reported, and that case was reported by Qi et al. in 2015 \[[@CR7]\]. This report describes an additional case of primary AAM arising from the right lobe of the liver in a 33-year-old woman.

Case presentation {#Sec2}
=================

A 33-year-old Japanese woman was referred to our hospital for treatment of a hepatic mass, 8 cm in diameter, located in segment 8. The tumor was detected by abdominal ultrasound screening. Contrast computed tomography (CT) showed a lobular, cystic tumor pooling highly viscous liquid (Fig. [1](#Fig1){ref-type="fig"}a). With magnetic resonance imaging (MRI), the mass was iso-intense or less commonly hypo-intense (compared to the muscle) on T1 and hyper-intense on T2 (Fig. [1](#Fig1){ref-type="fig"}b). Gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid (Gd-EOB-DTPA) contrast MRI showed that the tumor's internal dividing wall was contrasted. The tumor did not show uptake on fluorodeoxyglucose-positron emission tomography (FDG-PET) (Fig. [1](#Fig1){ref-type="fig"}c). Ultrasound showed a solid, hypoechoic mass, with a boundary that was slightly unclear and internal inhomogeneity. Sonazoid-enhanced ultrasound showed a solid, hypovascular tumor, with an enhanced internal partition wall (Fig. [1](#Fig1){ref-type="fig"}d). Liver function tests were unremarkable. Blood tumor markers, including carcinoembryonic antigen, α-fetoprotein, and carbohydrate antigen 19--9 were within the normal ranges. The patient was not a carrier of hepatitis B or C, and her human immunodeficiency virus serology was nonreactive. From these findings, she was diagnosed with mucinous cystic neoplasm of the liver and underwent S8 subsegmentectomy of the liver. Macroscopic examination showed a tumor (8.0 × 7.5 cm) that was well circumscribed, oval, and rubbery (Fig. [2](#Fig2){ref-type="fig"}a). The cut surface of the tumor showed myxoid and vascular components (Fig. [2](#Fig2){ref-type="fig"}b, c). Histopathological examination showed that the tumor was composed of spindle-shaped cells with vascular proliferation in a myxoid stroma (Fig. [3](#Fig3){ref-type="fig"}a). Immunohistochemically, the tumor cells stained positively for vimentin (Fig. [3](#Fig3){ref-type="fig"}b), desmin (Fig. [3](#Fig3){ref-type="fig"}c), CD34 (Fig. [3](#Fig3){ref-type="fig"}d), ER, and PgR and negatively for S-100, EMA, CK19, CD99, HMB45, and α-smooth muscle actin. Electron microscope image showed that collagen fibers extended around the nucleus (Fig. [3](#Fig3){ref-type="fig"}e).Fig. 1**a** CT scan showing a lobular, cystic tumor with highly viscous liquid. **b** MRI showing hyper-intense regions on T2. **c** FDG-PET showing the lack of uptake in the tumor. **d** Sonazoid-enhanced ultrasound showing a solid, hypovascular tumor with an enhanced internal partition wall Fig. 2**a** Isolated specimens showing a soft, bulky tumor with a homogenous glistening cut surface. **b**, **c** The cut surface of the tumor showing myxoid and vascular components Fig. 3**a** Hematoxylin-eosin staining showing stellate-formed cells with prominent vascularity and myxoid matrix tissue (× 100 magnification). **b** Positive immunoreactivity for vimentin in the tumor (× 400 magnification). **c** Positive immunoreactivity for desmin in the tumor (× 400 magnification). **d** Positive immunoreactivity for CD34 in the tumor (× 100 magnification). **e** Electron microscope image showing collagen fibers extended around the nucleus

The postoperative course was uneventful, and she was discharged from the hospital 9 days after surgery. The patient was followed for 10 months postoperatively. There were no signs of recurrence or distant metastasis.

Discussion {#Sec3}
==========

AAM is a rare mesenchymal neoplasm occurring mostly in the pelvi-perineal region of adults, as first described by Steeper and Rosai in 1983 \[[@CR1]\]. AAM is a rare but well-described tumor; Halder K, et al. reviewed less than 250 cases in their literature \[[@CR8]\]. AAM has both locally infiltrative and recurrent characteristics. About 90% of patients are women, usually of reproductive age \[[@CR9]\]. A few cases have been described in males, typically in sites around the genital tract \[[@CR10]\]. Although most cases of AAM occur in the pelvi-perineal region and genital tract, a few cases have been described in other locations, such as the head, neck, lung, and liver (Table [1](#Tab1){ref-type="table"}). Two of six (33%) patients were preoperatively diagnosed with AAM by biopsy. It is often difficult to diagnose AAM prior to removal because of the rarity of this tumor and lack of characteristic clinical features. In our case, we did not perform liver biopsy because of the preoperative examination diagnosed with mucinous cystic neoplasm of the liver. Thus, most cases are diagnosed on the basis of the histology findings after surgical excision.Table 1Summary of AAM originating from outside the pelvi-perineal regionAuthor (reference)YearLocationAgeSexSize (cm)Immunohistochemical examSurgical treatmentResection margin (mm)Adjuvant therapyDisease-free survival (months)RecurrenceMagalhaes F.TD \[[@CR2]\]1995Larynx63F2.0• Negative: S-100TumorectomyUnknownNo1Local recurrenceYamashita Y \[[@CR3]\]2004Oral floor8F2.0• Positive: vimentin\
• Negative: S-100, CD34Surgical excision10No24NonePai CY \[[@CR4]\]2008Supraclavicular fossa48M12 × 10• Positive: vimentin, desmin, muscle-specific actin, ER\
• Negative: cytokeratin, S100, PgRWide excision after preoperative biopsyUnknownNo6NoneChoi YD \[[@CR5]\]2008Lung70F6.0 × 5.5• Positive: vimentin, desmin, actin, ER, PgR\
• Negative: cytokeratin, S-100, CD34, bcl-2Thoracoscopic surgery after preoperative needle biopsyUnknownNo8NoneSylvester DC \[[@CR6]\]2010Larynx47M4.0 × 2.5• Negative: S-100, desmin, CD34, SMALaryngofissure approach excision biopsy and covering tracheostomyUnknownNo48NoneQi S \[[@CR7]\]2015Liver50F2.0 × 2.0• Positive: vimentin, CD34, SMA\
• Negative: desmin, S-100, Ki-67, EMA, ER, PgR, CD99, CD10, CAM5.2, CK19Partial hepatectomyUnknownNo6NonePresent case2016Liver33F8.0 × 7.5• Positive: vimentin, desmin, CD34, ER, PgR\
• Negative: S-100, EMA, CD99, HMB45, CK19Subsegmentectomy2No10None*Abbreviations*: *AAM* aggressive angiomyxoma, *ER* estrogen receptor, *F* female, *M* male, *PgR* progesterone receptor

Regarding diagnosis with AAM, the characteristic MRI findings of AAM include the following: On T1-weighted MRI, it has low signal intensity. That is, it is of the same signal intensity as the skeletal muscle. On T2-weighted MRI, it has high signal intensity. These appearances likely relate to the loose myxoid matrix and high water content of angiomyxoma \[[@CR11]\]. The CT findings demonstrated that the tumor, later identified as AAM, had a well-defined margin and an attenuation less than that of a muscle \[[@CR11]\]. On ultrasonography, AAM appears as a hypoechoic or cystic mass \[[@CR12]\]. In our case, the liver mass showed high signal intensity on T2-weighted MRI, as an attenuated mass on CT, and as a hypoechoic cystic region on ultrasound (Fig. [1](#Fig1){ref-type="fig"}). In our case, CT and FDG-PET unable to detect any mass in other regions including the pelvi-perineal region. Therefore, the AAM was concluded as of liver origin.

Immunohistochemically, AAM has been found to be positive for vimentin, desmin, CD 34, ER, PgR, and α-smooth muscle actin and negative for MSA and S-100 \[[@CR13]\]. Table [1](#Tab1){ref-type="table"} described immunohistochemical features of AAM which occurred in other than pelvi-perineal region. In our case, immunostaining was positive for vimentin, desmin, CD34, and ER, PgR and was negative for S100, EMA, CD99, HMB45, and CK19, which was conclusive of the diagnosis of AAM. In the liver, myxoid or fibrous tumors with abundant vasculature are not frequent. The differential diagnosis of these tumors includes myxoid neurofibroma, angiomyolipoma (AML), and angiomyofibroblastoma (AMF). Myxoid neurofibroma showed a positive immunohistochemical staining for S-100, and AML showed specifically positive for HMB-45. AMF is also characterized by the immunoreactivities of vimentin, desmin, and CD34. AAM can be distinguished from the aforementioned tumors by the proliferation of spindle- or satellite-shaped cells in a myxoid background with a prominent vascular component \[[@CR1]\]. From these findings, our case was distinguished from AMF by the features including subcutaneous location, smaller tumor size, sharply circumscribed margins, and delicate smaller tumor vessels.

The ideal treatment of AAM is complete surgical excision with a wide margin, because AAM is a locally aggressive tumor. However, another study asserted that the recurrence rate in patients with narrow surgical margins is not higher than that of patients with wide surgical margins \[[@CR14]\]. Although we aim for complete resection, incomplete or partial resection is acceptable, especially when high operative morbidity is anticipated or preservation of fertility is an issue. Long-term follow-up and careful monitoring with imaging techniques are essential for timely identification of recurrence \[[@CR15]\]. Distant metastasis is rarely reported \[[@CR16], [@CR17]\].

Radiation therapy and chemotherapy should not be recommended for AAM because the mitotic index of AAM is usually low. Hormonal treatment could be used as an adjuvant therapy for recurrent and residual tumors, because most AAM express estrogen and progesterone receptors \[[@CR14]\]. In cases with large tumors requiring extensive resection, arterial embolization and/or hormonal treatment may be used initially, followed by surgical resection \[[@CR18]\]. Regarding AAM derived from extra-pelvic regions, all six patients underwent surgical resection without any additional adjuvant therapies (Table [1](#Tab1){ref-type="table"}).

Conclusions {#Sec4}
===========

This report describes the second case of AAM originating from the liver, which is an uncommon location for this particular tumor. Reporting a large series of these tumors may lead to a better understanding of how AAM may occur outside the pelvi-perineal region.
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